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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a highly reliable non- 
volatile 

semiconductor memory device capable of improving the inversion 
pressure 
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resistance of a field transistor and the pressure resistance of an 
insulating 

film between a floating gate and a control gate, by protecting an 
element 

isolation region or producing method for non-volatile semiconductor 
memory 

device capable of improving throughput by protecting element 

isolation without 

using a lithography process. 

SOLUTION: After an element isolation region 21 is formed, an 
insulating film 

28 such as silicon-nitride film and a silicon-oxide film 43 are formed all 
over 

the surface and the silicon-oxide film 43 is ground while using the 
insulating 

film 28 resistant to hydrofluoric acid as a stopper. Continuously, the 
insulating film 28 resistant to hydrofluoric acid on a polycrystal silicon 
film 

30 is removed. Next, by removing the silicon-oxide film 43 on the 
insulating 

film 28 resistant to hydrofluoric acid by wet etching, the insulating film 
28 

is formed by self-aligning all over the upper surface of the element 

insulation 

region 21. 

COPYRIGHT: (C)2001,JPO 



6/20/09, EAST Version: 2.3.0.3 



(l9)0*H#fFJ? (JP) 02) HH 4^ 1^ (A) (ll)ttlfttffi£n#9 

#^2001-274367 
(P2001-274367A) 
(43)&W B ¥^13^10^ 5 H (2001. 10. 5) 



(51) IntCl. 7 W&m^ FI ?-?>r(##) 

H0 1L 27/115 H0 1L 27/10 4 3 4 5 F0 0 1 

21/8247 29/78 3 7 1 5 F083 
29/788 5 F 1 0 1 



mitm* M*«(Dic7 OL (£15 JO 



(2i) tam^ 


^S2000 - 89287(P2 


000 -89287) 


(7DHBA 


000003078 












(22)£tiffiB 


¥J&12^3 328 B (2 


MO. 3. 28) 




3G!£fSSE£ffi-Tgl#l^ 








(72) 












HajgEgBrUrljtU^-feBISOOSS!! »5£ 


















(74)«SA 


100058479 




















MtJ(Klt< 



(54) [s^©^] *®mmmmmwx.tf*vmmm 



(57) 

jvYY^y 9 ffmmwmmt*r- b ■ mmv- 
# . zmfkis y 3 yn 3 o ±<«#@gMiiis 2 s » 

2 8i«y >J 3 y^«4 3 - fc TS^Ii 

§W2 lnmzmzwmt&m^azwyTy 




6/20/09, EAST Version: 2.3.0.3 



ffif E«XMt»i^±McO«cf£(t & fifcB&BHBft 

®H£t I. mzm=? ^«fi*PacoStt§i«± tISft £>*ifc 
Sl^y-bffifflli:. 

MIES? 1 coy- b ffiSffiLttffcftfcfifcffi 1 co»mM&. 

xmm i ««€ffi±tfatt tti^is 2 co^mut zmt 
mtm 1 coy- b n&t£mvt>tvtz.m 2 coy- b*e* 

JRk, 

MISS 2 coy- b «SSIBU:£f£{t£>*u frlES 1 
b«ffit^< t yT^|>S2coy" 

mies 1 coy- b «£§jbl miam 1 coy- bH«. luiE 
s 2 co y- b , mmrnrn 2 coy- b mmmm 

mm^ft^Mm^mii, mm 1 commmco±m 1 

[HS112 ] ¥m&mM±izm 1 coy- ymmm 

MfE§? 1 <oy- b *wi±ts 1 <oy- vmmoo-^i 
mmtm 1 mwg&Mfctkjmt . 
mtmimnm, mtmicoy-Ymmmmii^ 

mm^mmmcD±m^miz. im^mmm^zM 

mies 1 commm&t/mmmnm^mm^zm2 com 
mmrnmm®±c?yj?%< t h-mcrmmm2m 
y-vnmitmm-hTMt . 

MIES 1 coy- b €«±lc® 2 b ffiSK&fMt" 
MIES 2 co y- b ffigfUifc , Iff IE® 1 « y- b €« fc 

mies 1 coy- b Mies 1 coy- bus. mib 
mcoy-v «jk , zxmm, 2 coy- b nmmm 
Mixfm^titzWMy-Ywm^imth x o izmm 

[ mm 3 ] m les^sif «?«<o ±me>m£ . is* 



2) #(12 00 1-2 74367 

2 

MIE*^SIffi«^Sffi^ « ^£ < t kMIBS 1 cOaPt 

Mie*^i»fi«&txMies 1 vmnmnz . mieiw 

MieB*lttt«iJI±tS 1 «7X?fiJffMtl 1 lg 

Mies fries 1 co*mi±coMieilf* 
lffBgiK!«£x b -v^-izLxmni-nMt . 
Mies 1 commmtmimm^M'&mmmzm^tx 

10 gfc, 

MieB$im»»i±coMies 1 o^xmmi&h 
ii^ftieesscoiist^ 

[11*114 ] mtE«^Mff«<0±ffi^Mc. i« 

V\ r .n ^ ^UU_ J _ rL HMnl 1 i 

gfiKS^.'/^Tfi^/A^HiiSd^ i I •:• . iu i : •..')■ 

HulEB*Ktt»SM±tm 1 co-?x^«&ffM-«»XS 

luies i co-?x?m . luiem 1 mwg&z b -y^°- 

MIEW^KSffi^M±fOluiem 1 eov^^tf 

[ff*ii 5 ] mm 2 <!«iwiB*jgjjw-4 igcot? 

if 2 P)S4 ^^1*^ 1 iIIEa^^»^tt^«#:fE'[i^a 

«irt. ifie®2co»mji^M^, ^mzmLtM 
mmizx *) m^hxmmznth ztmmti-t 
tmm 2K^5\ -^tifr i mimco^wM±¥mmm 

commm 2 co«m)i^ . imftW'mmmnzm-t& t 
40 Tm£Lxmic?yy-hw&£ftM-fhxmi., 
mm2commmhi l zm2co'?x^M^fm-fhTM 
fc. 

fries 2 co ^ff & y y ?y 7 ^ Sffi t x - 7 f - y 

Mies 2 co^x ^ ws^'fjies 2 co*mji±^s 3 co v 

frieS3covx^S2rx-y-^yy LT. fTlBS2covx 

yffco«tco^a#s^^igt , 

MIBS2. S3covx^^ffl^TfilES2co#«lSr 
50 x-yfy/LT, lulE»#»fi«±c0lIS2c0«m 



6/20/09, EAST Version: 2.3.0.3 



1 mMm^m^^mmmmm^mm^m, 

[0001] 

w^mxtzn'mkm.izm-z i> ?rc\ mz 2 my 
-bffljttoMos hjyz/xfi** v-tfihyyjx 

[00 02] 

[ ] j£^™*.§tg^«M£ffi^ft±t =fc 

0 . m^mmmmwmimikmmzm'ft ix u 

MS« fc BW- £ t> ^ t> fix ^ l» . 

[0003] ^m^m^^mmm^z-o^xm 

2 8*ffl^T!il?lti. 02 814, NORi777ya 
EE PROM (Electrically Erasable and Programmab 
le Read Only Memory) Oy<^ y Hr/I/T WlliSfcfcft 

[0004] m^-ttXdiz. yij^yinootli 
xttmmi 1 o#«$tu 
111 1 oia«oi§ffiB«i 2 oitay-MfiRHi 3 
oa*m§*m>£. y-hjeaaRi3o±t 
jsay-b 1 4 o*q»jS3#i7^s. set, ^fflfcsa 

y-h ■ Mffliy- MSBfSRUS 1 5 0«^ i«» 

say-b ■ mmy-hmtmmi 5 o±ic iuiaff*y 

- b 1 4 0 t y7t§ «fc 3 LT0J»y- b 

16 0^ffM§flTV^ o y'JaylSlOO* 

b *V-k)VYyVi/X? fm$L £ tlX V ^ 0 
[0 0 0 5] ±IEfiKiC0NORS75'/^jLEEPRO 

MCidvit, r - ^ <of E'lif ± ^ ^ u w b ? y : JX 3> CO 
wm- m 6 0 izmm^x-ti zttzxiftd. z 

cDKssco&Ali. 'J -feA- b 5 y y'x ^co^ */MI 
b^-r y T&f&^-ttTffjty-"- b 1 6 0^i± 

xth nm.%L< mmy- m 6 o t y y n y« 

1 0 0 t co^coy- bfftiSH 1 3 0 ti^ft&lfflllU 

hy^mmzx ^mM^A-t^mzx vwbti 

s. 

[00 06] V vf ftco^fcisv vc i . $iJ»y- b 1 6 

&uzm=?-ftmit'tToMi. mmy-h 1 6 o. »»y 
- b ■ $ij»y- b i5o. ioo« 

M o s flfiiTJBtK $ til 7 a -)V b b 7 y ^ 9 <r>mk 

mm+wzmmi-m-tphh. mz, 
mmcommtoommzx y. «^si««i i ocoais 



3) ft§R2 0 0 1-2 74367 

4 

[ooo7]it, T-^««#S^sy'm*^t(i, 
mty- b ■ b miesjs 1 5 o «i , smv/ 

b ■ $iJffliy-bP B »iJli 5 o^BE^S^ixT 

[ o o o s ] b i 4 o i4-ffiw^s B B B y y 3 
>mi,z£r>fMZii&, mmmv-h -mmy-hm 
mski 5 o^Bjiti. Tflso^iay-b i 4 ot-J)I> 
io zmfr 'J 3 < . 

««NORl777yaEEPROM«lgJ 

ifcfctHVCIi. #j»y-b ■ $ijffly-br H i«Mi 5 0 

mmm (miuhf.. #«hf, nh 4 f. ttmmi 
NH 4 F#) zmuzftbtiz. 

[00 0 9] L^L. Zcr)&o%fflVm%ftob.% 

Tftmmrn 1 1 o trm&Lz^z y u n yM^M* J x . y 
f-y ?"§ix «. 1 1 ^3 mmfM h . z awrnz ov ^02 

20 g^rffl^-riM-fS. El29(±N0Ra77'yyaEE 

m^wmmi i o«-^'fi^stiTS< 

=3rr>T^4«?!Wh6»S. i^fcft, 7<f-/bb"b5y 
^^<OE(EWE*»ffiT-f I. tftt, i#jSy- b 1 4 0 
tfc^Tii. Jfitty-bJJBl 7 OtaniTTSl 8 0 

is^-b ■ mwr-vmmmi 5 owwtEt^ftrs 
[ooio] m^mimmthtz^z, E3 o tsrt 

30 aBtJ^eKSflTV^. i30l±NORS777yaE 
EPROMOT- b«77 |6I tfp' o »M"CJ> l> . 

-rsidt, s^«*i i o±tif#itttiesjg 

(yyayafbH^) 1 9 o^tatfcv^. 
SiSy-b 1 4 !)?:ft;fWP::.;;^-;. Si^7>»I«l 

1 0 m^mmmmiz z vmT* & . 

[00 11] L^L. ±lBffji^JFMt-^t(±, BW® 
ttffiSKl 9 0^«^«ffllSl 1 0±tcc?)^Sff$€ 

^)xtv-r -7 b ^'ffiT^-s t ^ 3 mmfth &»mz, 

40 03 1t^t±-5fc:, fliffBU V^y^Igt&Vvt, 
B#Ktt»«l 9 O^fe^Tti^tTB^Stt^ 
»H 1 9 0 mm?- M 4 0 WMfS^liflll. 

lomi-k^tihbv^jmmm^tz, mz, mm\m 
wnbMzm^fimmi 1 oe>mm<%tk* ±ia 
yy/77^ is-cif^s *is & t, m l < ^ 
0 . mm^mmmmmcommru^za^xw 

[00 12] 

50 [HH^w^ l xdb tmm] mm i 



6/20/09, EAST Version: 2.3.0.3 



mw&v*e>w&tmi. »mv~h ■ mm?- htm 

tz, %<r>td>b, y 4-)V^Yyy-Jx9<D^MMK-iM& 

jnu »my-v ■ fflwy-hwi&mnmmiigtet 
[ o o 1 3 ] ±tz, mmm^mm-thtzmz^m 

~tht\rmmftfo^tz„ mz, wmwmmz^Kx 

m&nti&b^o mwm -> tz . 
[ooi4] c\cD%mn. ±.immz&&x%nhtzi> 
cox\ ^% i <r> i m^mwrnamt^ z. t 

iz X 0 , yj-)lVh y->i?Xfi<7)RmtEBLV&my 

[oo 1 5] ±tz, zcowmm2comi±. wr? 
y a xn*m\vf\z*FHtmmth zbx\ x>v- 

*W&-fhc\tiz-foh, 

[00 16] 

[mmimm-itzib^m z<D^mmmmnzn 
m uz^m^mmmm^mii , ^m#mmzm»^ 

! r5»M«i , iwld* j' itmsm hiiii^iini.: 

mf^tvmm&wmmb . pis^sfries^fifr 

Hotem i o?- b ffiSffiitiait^fL^m i crMmmR 
mm i ^s€M±tisit & tLtzm 2 ^mmmt ttmt 

£S 1 <n*r- VWMb . fries l <nf- MtfchtSit 

±tisit^ifx, fries lc^-h^stiJ^Kti-gs 

s- 5 v Tt4 H 2 <0 b 2: , fit eS 1 <0 

y- b *fisn , fries i co y- h . fries 2 « 

mx^i&^zb^mmtLx^t, 
[0017] znminmm2tz3fflLiz^ffiMa&- 
mmmmm^mmijmi±. ^m#mm±izmi^y- 
vmmmm-hxMt. mmi^y-vwmwt 
izm 1 oyf- vmmoy-^^mmhw, 1 ^mmm^m 
m-f&TMt , fries 1 mmm. fries 1 *>y- b« 



(4) ft§R2 0 0 1-2 74367 

6 

SiM>luie¥«*M£xy^y?TT h kyf^f 
^IJi&JFMt-SlSi:. fjlB«^^gl««cO±ffico 

mm^fmmtzttix^yTyjymft 

IEB#igttffiSM±(cS2c7)^H^ffM-ri>Xgt . 

wmz . mmnmmmmzyt'r 1 x-mt ixmin 

10 izm2<ryy~ vmmitKm-f hJMt . misery/ 
-ummMz. mtimicoy~bmmt^< 1 1,- 

ut. mzmicoy-ymm, msmi^y-h^ 

mien 2 fio^- b mm. Rtm§m 2 ^y- hm 
miffimztixBtfLztuzfflay- htm^mtti x 

[0018] l*^IS3 tlEtlL.^ ± 5 ff^Jfl 

2 mm^m^mmmm^mcommm^zts v . 

20 lwieJi^^«ii«±ffi<7)£ffl^ S3THJ*lifflttit^ 
(i. l?ie*^WM^fflSr, ^<ttfjfEmico 

i?ies^wMsvt!iian i mmmnz, mm 

Hz%\<r)^x?M^%m-hXMb, fluiES lcovx 

9 m , fries 1 ^«»^±cofriew»Mttffi^^ ^ 
h -y v t-t l t iuMk. fries 1 coS«JK±« 
frie»*igtt«M&^*-ti>iSfc , friew*®tt« 
% ®m±.<rm*m i ?r?x? umwi ymt^mti 

ZbtimblX^l. 

[0019] mz. imm izmmitzi. a hjrjs 
2iett^ft^h- i ei ggcos^stfeoT, 

ti. ffies^Sffflii^ffi^, ^< t& fries i« 
mmmTfimwMRvmimi^m'mMi.iz. trie 

B#Stt»SH&ffMt-|.xgt . frieW#ittt»SH 
40 ±.izmi0)~?x7tf%BfRt&-TMb. fries l«ovx 

ffieS lcO»«H^Xbv^-^tT^3:^l> 

xgt , frie»#rStt«Jl±cofries i covx^wsr 

[0020] lt*JS 5 tciett Ltio^ If *ii 2 m. 

4^-ftup i inea«x*f6e^»#;ie'iiss«s}t* 
s^v^t. m?M2ff)mmMitftm-tixMff)miz, 
fries lcowmncoiiffi^. #ig^#*L^MJiffitJ; 

[0021] if 6 tciea Lfc «t a fc. if i m. 
so 5 ^-rtifr i iwea '.t» « L i m vMsmm 



6/20/09, EAST Version: 2.3.0.3 



( 5 ) 



WRF12 0 0 1 -2 74 3 6 7 



[0022] mm 7 !CEtt I £ 4 3 (C. 11*11 2 m 

MIES? 2 ««HH £ , MB#I8ttffiSM± fcjtt £ i T" 
^LTm^*-h«ffi£JBJfct£Ig(±, MIES 2 
«»mK±tH2^x^W^fMt-|>Xgfc, ffifESI 
2 <ovy ? fa£ U y/57 ^SfSkx >y f-y^ti 0^° 
y-x y^-tsigfc , ffifESl2<7)vy y*WlifEII 
2««itJi±^3m>y?«£m-f£ig>. lulE 
ffi3^-?y?«£x.y^yy'LT. tfrfESI2<0-?y?tt 

^W^ffl^TfrlEIS2««mM^x.y-f->^LT. fflE 
[00 23] HSU 1 , 2 o J: 3 aSB^tt&ffifc Jfi 

^MlfcfeWt, S^TrffiM^'X.y^y^ft&iT) 

yyitzflzftLX, tt,*&omE.*m$ , c*&. ± 

%mftM#me>mmi>®m?* . m 2 coy- himm 
mmmftxm « jgic m^immmrnm. 

m2crmnmmMmM%commiz£ *)+mzm 
xz h tztb, m2coy~ hmmmm&zmzfai.T'Z 

y, , J _ iff I [ 1 H IIilhH 'f H i - ■• '1 
C J: 0 iitl S ^ t . H#Se*fei»K±«^^< 
fc t-SfT^2^€H^^*tTffi 1 
ffM^lSCifcUTy x.y^yyy)v-y'y£7c£< 
■f I. i fc tftfj**. X)V-T'v V £ ftiiT'i 5 . 
[00 24] tfSlf 3^(44c04 3£77£t4yy B 

[ 0 0 2 7 ] mjm otizteenko^ m comnm 
&ifm2^mmm^mrn^m^mm : mzx vmm- 
hztx\m2 ommmmEi m±x s h . 

[0 0 2 6] lfSll7«j;5 ty 'Jy^77^fiitX 

'yf-y^ti 0^-xyyx^S?2^vy?#±t|l 

3«7x?s»«u muitco^-y^ynzx'om3 



[0027] 

ftfi-r 5 m^zimm-t h mm$^ it nt . 

[0028] iO^BJ^S 1 
10 j Elt i'-i* 1 !.' k -^ifiji^C'^ y ^ NORM 7 

[00 2 9] HliNORS777yaEEPROM« 
H»0-CA$. 0^S«tat. ^t'JWI/^f 1 0 
WiaS^Jf^tty^y-fe^ (MC : Memory Cell) 

U-fe/HWC(4 s MS ( BL : Bit Line) hi 

mV-Xm ( SL : Source Line) HzWffiSilX^ 
7, M^ffifffi/t'J t/lMCW^Mi, -Hi-? 
flffttfcSiSV-HK (WL : Word Line) tSBRS 
20 ^iTfeO. :w-MWL l-WL8(i-HiHxn>7 
f^-ri H:M§iiTt^. ni)f3-ri U4H 

gftOV- HUWL 1 -WL 8<50V^ tip 1 oSaiJRWt 



[0030] b"-y MRBLl-BL4(4*5A-feV^^ 
1 2ttl^§fl-Cfc 1 9. 2(4. IE 

mmn-m&t'v m bl i-BL4t-eti-?'fi»^ 
S^a^hyyyy^i 3-1-1 3-4^feT 
^s. i^h^yy'y^i 3-1-1 3-4<7)7 1 '-b 

{4. ^K^KW^htlxJ^mWM. (CSL : Column Sel 
30 ect Line) Wg^StlTfcO, i^yASfmCSL 
l-CSL4J4Him#7Ar3-;n 4^®^§tl 
TV^ 0 *5Ar3-^i4(41MB:«o*5AaHatcs 

li-csl4w y-ftifr 1 & mm^zmmth „ v 
=7 > y ; y y 1 3 - 1 - 1 3 - 4 co v ^-f ^ 1 

tBSlS^fltCiO, SS«t".yM|BLl-BL4 

<7)^-f tip 1 o^f^tti a^y - F 1 5 izmu 
mzmmzti&„ ;<on»iijL/f^M/-M5 
{4 . ^ti^aa^&M^ aj u s niKt 

40 *7Af3^14SyW3^'l lt± 

[003 1 ] ifc, W»tU*/HC!l y-K 

»wL*sgtxs* fatzfe-o rm-f t>tifz y-xi slc 

SSSSflX^S. I^y-^KSLIl t'.y«BL^' 

St^TJ^Kfa^Tmft^aycy'n-A'^y-ya ( g 

SL : Global Source Line) (CS^^tl. y'n-/S';Ly 

-yHGSL(4y-yr3-^"i 6tts^$tiTv^ 0 
y-y-f'3-yi 6(4. fn-^jiv-xmGSLi-fr 
50 ly v-yj&SLicj; ^xWMiyt'i-fe^Mccoy- 



6/20/09, EAST Version: 2.3.0.3 



9 

[ 0 0 3 2 ] 02 i±, 0 1 tfcit£-*JMTm*fffi 

2 OtfiSS^fifflS ( ST I : Shallow Trench Isola 
tion) 2 l^M^Tfe 1 ?, ^«*^ilffi«21[S 
* 5 '«^^JFM-r^vStt«« (AA : Active Area) 2 2 
fc*->TV^. iSii.WM2 2^mmy-h (FG:F1 
oating Gate) 2 4**®tR6<JtlSW-&*U ^OffiSy- 
b 2 4 *gC\ ^iSttfI«2 2 fcttSrtSi 5 t«t 
y'-b (CG: Control Gate) 2 3ili^t^J. 
* LT , ^SttSM 2 2«y'j3 y»< 2 0 * (c(i , 

asy- h 2 4 tmwy- h 2 3 £«t?i 3 t, y-x, 
b w y«w s , d b%&^m&mimttt>tiz z 
t tx tyt/^^y^Mc tfjgft § fro > $ . s 
t , <r o^jfffclfy =e U -fe/nvi c <r> Y y A y d (cii a y 

yy b*-7b2 5#>'t£(t^>:fU <_Oayyy b*-/P2 
5^fl-LThVb&2 6t&^$*lO^. =fcfc, 

Iffiy * y -fe/nvi c <z> y s a , #81 ®$ 2 1 £ 
LTBtSrt-fc^fcaik** y-tr^MC«y-xs t , 
Mi.H'fm-«fI$2 l wi^tKttfeWt^KftifSk 
a (y-xisD ti 0*«t«^$iro^ 

[00 33] iJct, 03(a), ( b ) t, 02t£tt 
S^ll-?mW2 7 0, A- A' KL B-B' 

t, *»fta^2 ofc(±*f$MH«Mi ( st 1 ) 2 1** 
*u z m=Fftfm® 2 1 o±H£g 0 i -3 t l 

•C , fMttffiiiJi 2 8 ^'£ffi tffM S iiT u £ . * L 
t> BK£t£*7a«iH«2 lH«SStt««2 2±t:tt 

bM»K2 9 (Hi <7)y- bffiSH ) 
i^y-h»fii»l!!!2 9±(;{±^*Sft^'Jrjy|i3 0 (ffi 

l^msi) . 3 1 (m2(ommm) fr^&m&y- 
v-2 4 (mi^y-mm) , #>®y-b -swy-N 
r B »M3 2 (H2«y-bM») , mmmv-h 

2 3 (|l2 0y-b€«) *VO*6. St, ¥ 
aWtc3£iKi O^tc, V-x, *fc(±FW>1B«i:lyC- 

« < ^ttwffijf 3 3 tmsimzBss. $ *i s r t -e, y 
^y^byyy^xy^M^fro^o ^Aoy- 
Mii2 9 , say- b 2 4 , say- b ■ mmy~ 
bfa^siB 2 , M«y- b 2 3*^=srsssy- b«t 

3t£*ft3-f 5 i -5 £ , y'J3 yMlfcJg 3 4 i^tiftS 
SftT^So ifc, £Oy'J=iygftlBl3 4±te{i, y 

^ y ^ b y y y'x y s-ffiH-r s JBSJfiJtlS 3 5 «Jt 

3 *u /ifiBM 3 5 ±t«i ymm 3 6 #u 

jfr£*VO^. r«y'j3yM3 6F*)tf±, ffy 
M3 7M/yyy"xyyf|3 8H^St'.y Hf 2 6#* 
MatiJ'), t -y b £ 2 6 t tm-f h^y?9YT 

yy"3 9*\ y^ y-t/yby yy'xyoby-Y y»«t 
SSSrr 6 i 5 z t tn o Rgyy y -y y A e 

[0 0 34] lE»^NORa75v^EEPRO 
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1 0 

M<o»ii3ra&:oi,vr .14(a), ( b ) mm 1 9 

( a ) , ( b ) &m^XMW?Z .04(a), ( b ) 
M019 (a), (b) 1403 (a), ( b ) tWE 
■fhh<DX\ 02(^UT, (a) 0(4A-A' II, 

(b) 0i±B-B' MaS^NORl777ya 

eepr o Mc?m;s i:s?)irfifni2if.nfl^ 1 x \ , 

[003 5] ^-f04 ( a ) , ( b ) tzjfitJ; 5 y 

y3ysi2o±t, y-b«H2 9 (miny-h 
imm ) t tth y u 3 ysttffi&^K^^t i o 1 0 
10 0 A^iW tJBS L , l^'-h ffigM 2 9 ± t , \m 

y- 1 r ' 1 'H4it l ' /. ' > ,r 'mi . - T ^n. 'J ^ > 

it 3 0 (miomnm) S:«J±CVD (Chemical Vapor 
Deposition) ffi^Ci 0 8 0 0 A^Mif (-ffMt*l> . 

=Sr*s . - fio y- 1- ffiSM 2 9 (i y y u ywitm<v 1 1 x 
iii^', n h 3 ^x^tiS^fctBMt&ff-SifC 

y';3yM3 0±tyynyg«4 0^, iiSEcvd 

S^ti 0 1 5 0 0 AWjRWtJ^Jigf S . 
[ 0 0 3 6 ] act, 0 5 ( a ) , ( b ) t^-fi 3 t, 
20 U y y'y 7 < g»k R I E (Reactive Ion Etching) & 

3wH3rttx ■/ f - y y't i 0 , ^^MiSoffM^s 
mm^ y 3 ys^b^ 4 0 , g^ny y 3 y as 3 0 , a 
t/y- 1- mmm 29% m&x. y + > 7 1 , h t y y 3 y 

«S2 0^4 000A^§tx.y^yy'tT, *^ 

JiiiWSJBjaM-ifcftco h yy^4 1 &ffMt-i» . 

[00 3 7] *LT, 06 (a) , (b)t^j:3 

t, ^ffityynyM-fblS4 2 (ffi^ai) jteos 

(tetraethylorthosilicate ; Si (0C2H&)* ) ^fflV^H 
D P (High Density Plasma) ffi^ti 0 8 0 0 0 AO 
30 tffMt-l. ZtX\ h V y f - 4 1 £±©6 „ =5r 

fc, byy^4 i &yyn>igft,)i4 2ti oa^atj' 
riijfy (fefbtt.yMSv»l»-eo»'/pi!$ ? f -> ztx, \- 1 > 
+4 ioiffltsa]L-o^yy:?ySt2 oat, 
y 'J 3 > it£H 5rffM LTUK i«y'J3 y®m 

{i, b y > ^4 i wfflMt jggpt «oftgp«o^«&«H>*> 
t-tsifc-c, ro^aj^oxbyx^oAtp^ffi±1- 

[0038] yct07 ( a ) , ( b ) <7)i 3 t, JJES' 

y 3 ySftJ14 2 $ , y y n y»tR4 o^h^- 
40 tfflv^CMP^tiyWSLTWfct, *4^»S 

[0039] ^LT, 08 (a) , ( b ) t^rfi -5 

t , * b y yn»at i o , y y 3 yMtbH4 0 rm 
mms l , y y n yKitfi4 2 ^ , m&y u n y 

jS3 0affl*^2 0 0~4 0 0ASST^'I.ST", HF 
ftiS^x-zbx-yfy^Ty 
[0040]f^ 19 (a) , (b)Oi-5t, y 

y n yg{bJS^oW#^tt*fi8JK 2 8 , RUT e o s & 
ffl^*ryyny!H[Jl4 3 (Ii»vx?ff) &cvd 
50 i£ti 0 , -e#vfii2 00a, 1 0 0 0 AoHJf tffM 
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[ 0 0 4 1 ] ±IEv 'J 3 yl«4 3 & , IWfltttffiS 
IS 2 8 £ X b v A- fcffl V C M P fflz X 0 flf»£fr 
V\01O(aK (b) ^a(«lt«SIl2 8 

[0042]§fedll (a), (b)tStt«t-5 

* •/ b y yn^a^a ittio. ^*s B B B y u ^ 

yM3 0±«S#|fl4«»I2 8£(&*^£„ £«BL 

SH^rltllS 2 1 ±cO»#IStt«Ji 2 8fiy'j3yl 
[0043] SC^ >y hX.y^y^'tJ; 
12(a), ( b ) tajrt J: a fc, 5PH^itl«l«2 1 <?) 

±ffi^*tH*iteffiSM 2 s £ ^7 r 5 >r yesM 
■cs 4 o insns' U 3 yjfi 3 0 * , ifciMOM 

COR, »W2 1 f«#ISttffifi§t2 8C X 9* 

[0044] 01 3 (a) , ( b ) J -3 

^ifctfti'UaMim ($2 0$1KI£) £«ECVD£ 

[0 04 5] *LT, Uy^77^S»tM*-tt^X7 
^Kft^U3>'JR3 1SH14 (aK 
( b ) tz5frt* 3 tb' 7 bUB L<OEK*|ftFt^f^-- 

y?"LT?« i '-b2 4 (ffiitoy-bmi) fcjas-r 
4 . * t x , ; ^ay- b 2 4 co±m^M^ B y 

c^^a^a . ^omt . #f#ttn«2 1 fiw* 
Kttffisn 2 8 1 i o flare 31^^ ^wccifis 
y- b ■ M»y- b p B i«§i 32(^2 ^y- m&k 
js> smrs. i^¥i»y-b ■ Mfwy-b^jfijiis 

3 2LL mm^VayWim (S1O2 : 5nm) . 
^U3ySMfclR(SiN: 7nm) , Rtfy y nyflfft; 
I(Si0 2 : 5 nm) £0 3lflBi«0ONO|RT'ft5. 

Sris, ffiB^-b ■0J«y-br H 1«»3 2ii, mtcy 
Un^tKSrffl^Ttm^t. y'J 3y|§{fc§|h y'J 
nyg^)Kfc«2/iftBicoONfL NOItfeotfcS 

[0 04 6] HI 5 (a) , (b)(£jH\fc 

at. sa^-b ■iij«y-br B E iffi«32±tsij«y 

-b2 3 (m2o^-b€S) £mrs. ;co$ij«y 

-b2 3*5 f«| i- 'HI r l^inV 'J3>H 

*K ic^^yyny^yy^ KiSfc^WfiBi 
(tf'JlM b) T"S>I> 0 

[ 0 0 4 7 ] * LT, HKU V ^77 4 mffitmU&CD 

x -yf-y^'t j; d , mm'/- b 2 3 , 3»y- b ■ mm 

V- b fflffittffi 3 2 fttfjfitty- b 2 4 £ , 0 1 6 

( a ) . ( b ) fcstt i a b'H*rfti^^--y 
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[0 04 8] mz^ A^ywmzxnv-x^ bw 
>h%hmmz$mii*mxLx^mm3 3 m 

vdsc i 0 4 0 0 kffumizm^th zt~z\ hi 7 
( a > . ( b ) <7)ffimzBfm-z> „ 

[0049] ±taiStJ; , ]NORl777yiEEP 

[0050] 118 (a) . ( b ) fc^ti; a 

10 ^ffitgHftatt^S^BP SG (Boron Phosphor 
ous Silicate Glass) JJgt i r B 1ffigJS3 5 &SJ±C 

«3 5^U7n-§-ii:T™t-ri>„ 

[ o o 5 1 ] * tr. y y ^57 -f e«tM^tt«x y 
f-y^fci Hi 9 (a) , (b) tefrtioftay 
99 y-fc-)V2 5 m&l. t'V MSB LffMMIJS 
co y ij 3 y n-f 3 6 cofiffl ^i7fy/ts ( 

20 [0052] *«fiHi, ny??r-*-/b2 5*&m& 

ML h"-y bUB LmjSL=H&m*1-?ylgl3 7RV 
9y?XTy&3 8"CWb&fr. 13 (a) , (b) £ 

[0053] ±taco x a ^^»^tt*»#:fa'[iMaav' 

y'Jn yg-fbd^ if «* £ W^lSttffiS^ 2 8 ^fSttT 
US. -?-<7)£to, i^jt^'-b • $tJ»jr'_f^^JK3 2 
Oi»ErpI±Sr SWt t^^fe B B B y U ^ yM3 1 mffim 

30 attj , n=wtwm. 2 1 ^'ff & § ^ s « £ Kf±t- 

^cO/cfe. *^ v iffiffliS2 ll±7 4-JVYVy y 
9 IZtt I X , a V ^ Jxteffiffi 5r «ST" # S . i . * 

b 2 4 ^ft^^*«L=5r^fcfe, «*co i a ^ 
^SW^±MJni0il-C"^, b ■ $ij«y-b 

S*ftS)l3 2^»J±^«ST'#I> 0 SEK, «^ltffl« 
2 1 28(cJ;D«iI$^TV^it* i 

. ^tss^ y 3 yjg 3 0 . 31 ^ffi£#iMcDWi 

40 MSffi£|g 3 2 <OHJEE*jetl*I±-C# h . i -> T , 
y-b ■ M»y-bfPIie«3 2co»E^^]±$^. ^ 
■o 7 >r b' b y y l/X 9 cr->WMM J± & f^±T" % h co 
T\ ^»IStt^»ftfE'lf^E&y'^cO»j§^^cofffItt 
£|pLt-C££. icoB^«ggJl2 8«ffM(i: 

wt?^ yt i y?FMT-# i> ^ t*^, ^sny y 
=?y|S3 1 *^v^-y9'^hmi<n~?~~jy**.% <~?h 

[ 0 0 5 4 ] ifc, ±iBB#Sgtt«H2 8coffM«i, 
09 (a) 7^M01 2(b) t^tiat-fe^T^-^ 

50 yciTa;fc^tB*i> : -t^fcfe. 'jy^7<» 
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-T-y FfclftLtC&S. 

[ 0 0 5 5 ] act, ^^Bg£7)^2<7)»4^t«S^ 
»%tt^»*IE«ggSV'^^Sii^'ffitoV^T. NO 

ri777^eeprom %m£mfxwmt& o 

[0 0 5 6] H2 OS.tN'02 lfi. NORl777ya 
E E P ROM^K^lMSW-gPiW- h*«S-l6l(Cj&-3fc 

[ o o 5 7 ] t-r , ii i ?mmmx-mwLfzj:mz£ 
mocoxd %mmmitL-t& . m i «»m«i±^ 

«fMf#MMSIl2 8£* h 7«-l:fflt«CMP|: 
i:vB#MMSK2 8£!ta}S-tL 7i7hx 7 fy 

M«#K«es)i 2 8 ±<n v y 3 y»ffcK4 3 ( as 1 
f0V7,y#) &^*LTH1 I69ffiii£fra>fc. 
[00 58] Ztlfcjtt iX^MmMTlZ, 09 WflBt 
<0ffMiL #Sh b h S" U 3 3 0 £ C M P <DX Y >y .a- 
tfflV^TSffeSfrVV iWWexStfc^T, 02 Ot 

jjtt i a t, m&^v n>i3 o±«w*istt«sffi 

2 8 

[00 59] *<0fiL 02 1 tSrt i l t<7x -y hx-y 
^y^'tJ:0^U3yS^J14 3&^*t-|.ii:t-\ X 
; f#*««2 1 ^±ffl£*tff#Kfxffi*i§l2 8£*;P 

[0060] i coiut^jBisia!, 0 1 3 jk 

01 9eo8!JSXgtJ: y03t^-fNOR3[7 5>y 
EEPROM^St I). 

[0061] ±ia^«j: a ^sit^at ±*or, $ 1 <m 
mmmxn^x \ ^mp H y u 3 3 0 i^s#ittt 
«jk >ist i 0 i&fe-r sigswr 

[ 0 0 6 2 ] &t, zcDWMcom3commmmm^ 
wmi^mmmsmRx/^cDmmmiz^x, no 

RI7 77yj.EE PROMJMtWTlBjH-* o 
[0 0 6 3] 02 2^02 7 Si, NORl777yi 

e e p ROMcominxnco-^cov- vmumzf^^tz 
mmmx-bz. 

[ 0 0 6 4 ] i-f , m 1 £ fe(i^2^)IOBKS6-Cii?HL 
fcSBt^tJ: y , 013(a). (b) t*tUiJi£ 

[0065] ^ay\mxMx\ y y yy 7 a g«tx 7 
^yy'tJ: O^fi^'J 1 Zrt?-->rLX 

m&y- v ^mwm^wmitb «t, 

* LT , ^^(iSHfro y y ^57^ ig^MlsPW 
[0 0 6 6] *c9±3&*§£ttiiai3 (a) , (b) 
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cOflfitttJ V ^X , -mtzMiLK T EOS^ffll*yij3 
>««4 4 (^2«7X7H) tiMMU 02 2 
t*lNfjli£#l>, 

[00 6 7] &t, ^Il:7tM/yXf^i|iL, y 

7 .< &st i o mvkmw^±% a xmitth . 

;wtM/yXf^7X?(;Lty | J3ym44 
£x.yK-yyL02 3co«fit*^fi£i-5„ 

[00 68] &t, 02 4t*-fJ:3t, ^ffitM^H' 
TEOSJIl«y | j3yljtl4 5 (I3«7X^ 
10 ft) fcjgjfcts. 

[0069] *tf)&R I E^t i yHyjtt^X-y^yy' 
£fx5£f:fcJ:v\ 02 5f»£#£ o -f%**>, y 
U 3 y|g^)l4 5^y[Jn y|g«4 4 Ollfit-yM K 

y*-^t L-rsss-frSit^ajsfcs. 

[ 0 0 7 0 ] -e LT. 02 6 tSi-i 3 t, ±fEy U 3 
>K«4 4, 4 5Jffll^RIEatJ:^X7fy7' 
£fi 5 i t T, y y ?"57^ ig^MftPl^J: 13 «, J: 0 

[007 1 ] act, 027t*-f ±at, 1717M7 

20 j-ynzi. <o y y ayfflcM4 4,4 5 ^^StTffi® 
y-b 2 4 fcStfcf-* . 1^x7 hx-y^y^'TIi, 

MM« 2 1 ± izmnw'mmm 2 s mm ztix^i 

^y3yKftM44, 4 5«0Sfeit|3IlBpt. 

y 3 3 1 vim t nb§ tff 0 i t **a}*s . 

[0072] *<rymi. m l ^HM«1MBJt^ J: o 
t. 01 4J!;M01 9<7)XgtJ: y , 03t^"tNOR 
l777y\iEEPROM^ltt?,. 

30 [0073] ±iect) i a srSBEfrffifc ±*ur, ifiay- 

[ WHU I 'I Ij 1 ^ F,c - itijv? 

77 ^gffiti DWj:PWWI:^7^^*U i 

^ 0 jE«tM»T# , - «0 2 -)07X^^WX 

7 fy^^ff 5 ; 1 1 k 0 . y y yy 7 ^ 

[ 0 0 7 4 ] , ±IES 1 J^ffi 3 «»feff#jT:"iiN 
40 ORii77 7y3.EE PROMSr MfcmfX M B M LiZ 
f)\ NANDl777yj.EEP ROMf , 2Mm^ 

jr~h^i-h^mmiwmm^zfK<mmx^ic7Mh 
%hLxm. zcowM^^mmt^^mmxm's: 
mtLxmmt&ittfttm, 

[0075] 

tf , m^wmm:\%mfh z 1 1 ± 0 , 7 ^ h h 
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[ 0 0 7 6 ] ifc , IgfcfflWf 

•yyaEEPROMfflil. 

[H2 ] ; emm^m i cvmmmizm snori77 

■yy^EEPRO M7j— gFPffigh 

[ 0 3 ] ; co%mcom i commmm^ ^nori77 

•yyj.EEPROM»- SPRMHT'fe D , 02fcB^ 10 
(a) latiA-A" If. (b) 0liB-B' &rfrfa 

1 04 ] ; emwam i <rmwmz& worm?? 

•yy^EEPRO Mffim 1 ^»jtIg^Wffi0T* 0 . 
02tfc^T, (a)0t±A-A'«L (b)0{iB- 
B' K^fotftofciMa. 

msiz co%mcom i ^mmmwAzm & n o rs 7 5 

•yyj.EEPROM«S2 ^SjtXgiO|ffffi0t"ft 9 . 
02tfc^T, (a) 0I4A-A' K, (b)0{±B- 

b' «*i*iti&-3^isfffla. 20 

[06]; «^HJ^H l W^M^FJtC^ I.N0RI75 
>y^,a.EEPROMc0gl3 ^tSBtlg^BfffillT* 0 . 
02tfe^T, (a)HliA-A'ML (b)0{iB- 

b' tt^fotBH fc»rii0. 

[07] i«0?|B j g«0SlWlliBfflBfcffi6NORM7 5 
yyaEEPRO MCDH4 OSJtIg<?)tBfffiia"C*> 0 . 
02tfc^T, ( a) 0{iA-A' ft, (b)0ttB- 

b' ^re]^o^»fW0„ 

[08]; «^hj«^ i cnmrnmim i,NORi77 

•yyaEEPRO MffM 5 <7)®&xm<?>mffifflVfo *) . 30 
02t&VVC, (a)HliA-A'K, (b)0liB- 

b' mmzMitiwm. 

[ 0 9 ] Z emmW, 1 COSUfc^JBitffi 5NORI77 
7 y a E E P R O 6 «SJIlS«ffiIHT'$) 0 , 
02tfc^T. (a) HliA-A' K, (b)0{iB- 
B' H7j^^o7t:BfM0, 

[010] Z <rmmm 1 COHSBBSBtflS I.NORI7 
7> -y >- .2. E E P R O M^ffl 7 «SitIg<7)|lrffi0T'S) 
9. 02t£Wt, (a) HfiA-A' (b)0(i 

b-b' rnnn^-^immm, 40 
[iin; <?mmm 1 ^hsm^ snori? 

77yaEEP R OM^m8 coSStlgcoBrfflHTA 
9, 02fciJWC, (a) 0J4A-A' K, (b)0(i 
B-B' H7j^a-9tirffi0o 

[0i2]; nwmm 1 c^hsm^ i.nori7 
7 ■■/ > a e e p r o mcom 9 cowmxmmmmx'h 

*). H2ti>^T. (a) BfiA-A' «L (b)Hti 
B-B' Sl73^tfp^t|)TM0, 
[013]i <7)WR<7>W, 1 <O3ai0BIBfcffi & NORI7 
7 7yaEEPROM©flO tOSi§Ig«Bfffi0"C$) 50 
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D.02^V^T. (a) 0{iA-A' «L Cb)0{± 
B-B' tfc^KifHfctBffla. 

[014] zcomicom i commmm^i^ n o ri? 

77yj.EEPROM«Hl l«SBtlS«BfffliaT& 
0. I2C^UT. (a) HJiA-A' 8L (b)0(± 
B-B' il77^rao^Rffi0 o 
[015] Z ffmmn 1 iDiSflSBJBfcffi l> NOR17 
7 7yj.EEPROMffl$l 2 7)lBiXg7)|IMEreS> 
0. 02fci5VYt\ (a) 0iiA-A' «L ( b ) 0{± 
B-B' Jfcfrfifci&ofcllnBig. 
[016] Z CO^mcom 1 ^J4M^ I.NOR17 
77y A EEPR0M«gl3 7»Xg« BfH0Tfe 
O.02tC^^T. (a)0t±A-A'SL ( b ) 0{± 

b-b' m^mzm-otzmmm. 

[017]; ommm 1 ^na^ss^ snori? 

77yaEEPROM©^14 ^Sitlgc?) HffflHTfe 
0. 02fciJVvC. (a)0(±A-A'«L ( b ) 0(4 

b-b' K#fo(ci£HfcKriii0. 

[0i8]; emmta i commmmm snors? 

7 7yj.EEPROM(7gl 5<7)KilXS<7)K!ffl0Tfe 
0. 02l=£WC s U)0teA-A'iL (b)0(± 
B-B' trWOK«H£lffi0„ 
[019] Z.0%m<ffi 1 OlIilMS N O RM7 
^•y^j-EEPROMtOlgl 6 COlSBtXgWBfffliaTfc 
0. 021C&WC, (a) HJiA-A' «L ( b ) 0(4 
B-B' ^77^Cfp^^WB0, 

[020] ; cownnm 2 emmmm snors? 

77y A EEPROM^l <7)SjilS<7)BTffl0o 
[02 1 ] ;«%Be(7)|S2(7)||W^^I»NORM7 

77y a EEPROM£vS2 <7»Xg<7)»rffigL 
[022] ; OfMolil 3 <?)llfM^ I) N0RS7 

77yaEEPROM^l ^KitIg^»Tffi0. 

[023]; ottwom 3 commmmim i,nori7 

77yaEEPROM60^2 c?)KiiXgi7)BTM0. 

[024]; ^sgco® 3 commmmm i.nori7 

77yaEEPROMC0g3 <7)SjtXS«ffiTffi0 o 

[025] ; ^Bfi^s 3 commmmizm snori? 

77yj.EEPR0M«g4 WffijtXS^BTffiHo 
[[712 0 ] ;7^UJl7)*37)^)j&]fm!7fS6 \ ()h'if.'7 
°7'yiyjLEEPROM (7)|jl 5 <7)SigXgi7)BTffi0 o 

[027] ; cowBcom 3 commmm^zfa i,nori7 

^■y>'j ! .EEPROMi7)m6 <DK3iXg<7)JUTffiEh 
[028] ^ONORM77-y^jLEEPROM<50ir 

[02 9 ] «*or n m*t^^TiijBjit-i>^^^« 

T\ NORM75-y^AEEPROM«KlfM0 o 

[03 o ] mk<?M^mwMhmmimwm*i'k 

(t3tNORS75'y^AEEPROMSOBfM0 o 

[03 1 ] fiaW)|BBaSfc:ov^iiBW-4fc«>^«)«0 
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(a) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In this invention, it is related with a nonvolatile semiconductor 
memory and a manufacturing method for the same. 

Therefore, the thing using especially the MOS transistor of two-layer gate structure as a 
memory cell transistor is started. 

[0002] 

[Description of the Prior Art] By improvement in the production technology of a 
semiconductor device in recent years, especially the minuteness making of a 
semiconductor memory device is advancing quickly. In connection with it, research on 
the isolation art of separating each element electrically is also advanced briskly. 
[0003]The conventional nonvolatile semiconductor memory is explained using drawing 
28 . drawing 28 met the word line direction in the memory cell array region of a NOR 
type flash EEPROM (Electrically Erasable and Programmable Read Only Memory) — it 
is a sectional view in part. 

[0004]The isolation region 110 is formed in the silicon substrate 100, and the gate 
dielectric film 130 is formed on the active region 120 between this adjoining isolation 
region 1 10 so that it may illustrate. And the floating gate 140 is formed on the gate 
dielectric film 130. A floating gate and the insulator layer 150 between control gates are 
formed in the whole surface, and on this floating gate and insulator layer 150 between 
control gates, as said floating gate 140 is overlapped, the control gate 160 is formed. 
Although not illustrated in the silicon substrate 100, the memory cell transistor comprises 
that an impurity diffused layer is formed selectively. 

[0005]In the NOR type flash EEPROM of the above-mentioned structure, a data storage 
is performed by pouring an electric charge into the floating gate 160 of a memory cell 
transistor. How for pouring of this electric charge to make generate hot carriers in the 



channel regions of a memory cell transistor, and pour in to the floating gate 160, Or a 
high electric field is impressed to the gate dielectric film 130 between the floating gate 
160 and the silicon substrate 100, and it is carried out by the method of pouring in an 
electric charge according to the tunnel effect. 

[0006]Also in which method, a high electric field must be impressed to the control gate 
160. In order to perform isolation stable in this state, it is necessary to fully secure 
reversal pressure-proofing of the field transistor formed by the MOS structure of a 
floating gate and the insulator layer 150 between the control gate 160 and control gates, 
and the semiconductor substrate 100. In particular, according to advance of the 
minuteness making of a semiconductor device in recent years, since there is a request 
which makes the depth of the isolation region 110 shallow, reservation of this reversal 
pressure-proofing serves as still more important art. 

[0007]At the time of the writing of data, and elimination, the high electric field of about 5 
MV/cm is impressed to a floating gate and the insulator layer 150 between control gates. 
Therefore, high-withstand-pressure-ization of this floating gate and the insulator layer 
150 between control gates is also called for. 

[0008]The floating gate 140 is generally formed with a polycrystalline silicon film. 
Pressure-proofing of said floating gate and the insulator layer 150 between control gates 
receives influence in the cleanliness of the polycrystalline silicon film which is the 
floating gate 140 of a ground greatly. Therefore, in the manufacturing method of the 
conventional NOR type flash EEPROM, they are ** and ******. 



[0009]However, when such washing processing is performed, there is a problem that the 
silicon oxide which forms the isolation region 1 10 is etched. This problem is explained 
using drawing 29 . Drawing 29 i s a sectional view along the word line direction of the 
NOR type flash EEPROM. Signs that a part of isolation region 1 10 is eroded, and it is 
thin are known so that it may illustrate. For this reason, reversal pressure-proofing of the 
field transistor fell, and in the floating gate 140, since a corner was formed also in the 
lower end 180 in addition to the floating-gate upper bed 170, the electric-field- 
concentrates part increased and there was a problem that pressure-proofing of a floating 
gate and the insulator layer 150 between control gates also deteriorated. 
[0010]In order to avoid the above-mentioned problem, the structure shown in drawing 30 
is proposed. Drawing 30 is a sectional view along the word line direction of the NOR 
type flash EEPROM. The fluoric acid-proof nature insulator layers (silicon nitride film 
etc.) 190 are provided on the isolation region 1 10 so that it may illustrate. Therefore, in 
washing processing of the floating gate 140, the isolation region 1 10 can be protected 
with a fluoric acid-proof nature insulator layer. 

[0011]However, in order to form the above-mentioned structure, the lithography process 
for making the fluoric acid-proof nature insulator layer 190 remain only on the isolation 
region 1 10 is needed. Therefore, there is a problem that the throughput of a product falls. 
As shown in drawing 31 , when the fluoric acid-proof nature insulator layer 190 united, 
the gap arose in said lithography process and the fluoric acid-proof nature insulator layer 
190 shifted from the isolation region of the floating gate 140, in subsequent washing 
processing, there was a problem that the isolation region 110 was eroded, too. If the 
width of the isolation region 110 becomes narrow with advance of minuteness making 



especially, it approves by the above-mentioned lithography process, and unites, and the 
amount of gaps also becomes severe and is not realistic in the manufacturing process of a 
actual semiconductor memory device. 
[0012] 

[Problem(s) to be Solved by the Invention]In order that the above-mentioned 
conventional semiconductor memory device and a manufacturing method for the same 
might raise pressure -proofing of a floating gate and the insulator layer between control 
gates, washing processing of the floating gate used as the ground of formation of a 
floating gate and the insulator layer between control gates was performed. However, 
since [ which is the oxide-film-removal effect ] it was performed by the treating solution 
of a fluoric acid system especially it is, this washing process had a case where the 
isolation region under the isolation region of a floating gate was eroded. Therefore, 
reversal pressure-proofing of the field transistor fell, and the electric-field-concentrates 
part increased in the floating gate, and there was a problem that pressure-proofing of a 
floating gate and the insulator layer between control gates also deteriorated. 
[0013]In the method of providing a fluoric acid-proof nature insulator layer on an 
isolation region proposed in order to solve the above-mentioned problem, the lithography 
process for processing this fluoric acid-proof nature insulator layer was needed, and there 
was a problem that the throughput of a semiconductor memory device fell. There was a 
problem permitted by a lithography process that an isolation region would be too eroded 
in subsequent washing processing if it unites, the amount of gaps falls and a fluoric acid- 
proof nature insulator layer shifts from the isolation region of a floating gate as 
minuteness making progressed. 

[0014]In light of the above-mentioned circumstances, that 1st purpose has this invention 
in providing the highly reliable nonvolatile semiconductor memory which can improve 
reversal pressure-proofing of a field transistor, and pressure-proofing of a floating gate 
and the insulator layer between control gates by protecting an isolation region. 
[0015]The 2nd purpose of this invention is to protect isolation, without using a 
lithography process, and there is in providing the manufacturing method of the 
nonvolatile semiconductor memory which can improve a throughput. 
[0016] 

[Means for Solving the Problem]A nonvolatile semiconductor memory indicated to claim 
1 of this invention, An isolation region established in a semiconductor substrate, and a 
fluoric acid-proof nature insulator layer provided all over the upper surface of said 
isolation region, The 1st gate dielectric film provided on an active region between said 
adjoining isolation regions, the 1st conducting film provided on said 1st gate dielectric 
film — and — this — with the 1st gate electrode provided with the 2nd conducting film 
provided on the 1st conducting film. The 2nd gate dielectric film provided on said 1st 
gate electrode, and the 2nd gate electrode in which it is provided on said 2nd gate 
dielectric film, and at least a part overlaps said 1st gate electrode, Said 1st gate dielectric 
film, said 1st gate electrode, said 2nd gate dielectric film, and an interlayer insulation 
film that covers lamination gate structure which said 2nd gate electrode was laminated 
and was formed are provided, and the upper surface of said isolation region is 
characterized by being lower than the upper surface of said 1st conducting film. 
[0017]This invention is characterized by a manufacturing method of a nonvolatile 
semiconductor memory indicated to claim 2 comprising the following. 



A process of forming the 1st gate dielectric film on a semiconductor substrate. 

A process of forming the 1st conducting film that constitutes a part of 1st gate electrode 

on said 1st gate dielectric film. 

A process of etching said 1st conducting film, said 1st gate dielectric film, and said 
semiconductor substrate, forming a trench, and forming an isolation region by embedding 
an insulator layer in this trench. 

A process of forming a fluoric acid-proof nature insulator layer in a self aryne to this 
isolation region all over the upper surface of said isolation region, A process of forming 
the 2nd conducting film on said 1st conducting film and said fluoric acid-proof nature 
insulator layer, A process of removing said at least a part of 2nd conducting film on said 
fluoric acid-proof nature insulator layer until it reaches this fluoric acid-proof nature 
insulator layer, and forming the 1st gate electrode, A process of forming the 2nd gate 
dielectric film on said 1st gate electrode, and a process of forming said 1st gate electrode 
and the 2nd gate electrode that at least a part overlaps on said 2nd gate dielectric film, A 
process of forming an interlayer insulation film so that lamination gate structure which 
said 1st gate dielectric film, said 1st gate electrode, said 2nd gate dielectric film, and said 
2nd gate electrode were laminated, and was formed may be covered. 

[0018]This invention is characterized by that a manufacturing method of the nonvolatile 
semiconductor memory according to claim 2 comprises the following again, as indicated 
to claim 3. 

A process into which a process of forming a fluoric acid-proof nature insulator layer in a 
self aryne to this isolation region etches the surface of said isolation region all over the 
upper surface of said isolation region so that it may become lower than the surface of said 
1st conducting film at least. 

A process of forming said fluoric acid-proof nature insulator layer on said isolation 
region and said 1st conducting film. 

A process of forming the 1st mask material on said fluoric acid-proof nature insulator 
layer. 

A process of using said fluoric acid-proof nature insulator layer on said 1st conducting 
film as a stopper, and removing said 1st mask material, a process of removing said fluoric 
acid-proof nature insulator layer on said 1st conducting film, and a process of removing 
said 1st mask material on said fluoric acid-proof nature insulator layer. 

[0019]Further, this invention is characterized by that a manufacturing method of the 
nonvolatile semiconductor memory according to claim 2 comprises the following, as 
indicated to claim 4. 

A process into which a process of forming a fluoric acid-proof nature insulator layer in a 
self aryne to this isolation region etches the surface of said isolation region all over the 
upper surface of said isolation region so that it may become lower than the surface of said 
1st conducting film at least. 

A process of forming said fluoric acid-proof nature insulator layer on said isolation 
region and said 1st conducting film. 

A process of forming the 1st mask material on said fluoric acid-proof nature insulator 
layer. 

A process of using said 1st conducting film as a stopper, and removing said 1st mask 



material, and a process of removing said 1st mask material on said fluoric acid-proof 
nature insulator layer. 

[0020]As indicated to claim 5, in a manufacturing method of a nonvolatile semiconductor 
memory of claim 2 thru/or 4 given in any 1 paragraph, it is characterized by having 
further a process of washing the surface of said 1st conducting film with a treating 
solution containing fluoric acid, before a process of forming said 2nd conducting film. 
[0021]As indicated to claim 6, in a manufacturing method of a nonvolatile semiconductor 
memory of claim 2 thru/or 5 given in any 1 paragraph, it is characterized by having 
further a process of washing the surface of said 2nd conducting film with a treating 
solution containing fluoric acid, before a process of forming said 2nd gate dielectric film. 
[0022]This invention is characterized by that a manufacturing method of a nonvolatile 
semiconductor memory of claim 2 thru/or 6 given in any 1 paragraph comprises the 
following, as indicated to claim 7. 

A process at which a process of removing said at least a part of 2nd conducting film on 
said fluoric acid-proof nature insulator layer until it reaches on this fluoric acid-proof 
nature insulator layer, and forming the 1st gate electrode forms the 2nd mask material on 
said 2nd conducting film. 

A process of patterning said 2nd mask material by a lithography technology and etching. 
A process of forming the 3rd mask material on said 2nd mask material and said 2nd 
conducting film. 

A process which etches said 3rd mask material and makes only a side attachment wall of 
said 2nd mask material remain, Said 2nd conducting film is etched using said 2nd and 3rd 
mask material, A process of removing this at least a part of 2nd conducting film on said 
fluoric acid-proof nature insulator layer until it reaches this fluoric acid-proof nature 
insulator layer, and a process of washing removal and the surface of said 2nd conducting 
film for said 2nd and 3rd mask material using a treating solution containing fluoric acid. 

[0023]According to structure and a method like claims 1 and 2, a fluoric acid-proof 
nature insulator layer is formed all over the upper surface of an isolation region. Since 
this fluoric acid-proof nature insulator layer functions as a protective film of an isolation 
region, an isolation region can be prevented from being etched in a washing process by a 
treating solution of a subsequent fluoric acid system. Therefore, the isolation region can 
maintain high reversal pressure-proofing to a field transistor. Since a corner excessive to 
the 1st gate electrode since an isolation region is not etched does not occur, an increase in 
an electric-field-concentrates part like before can also be avoided, and pressure-proofing 
of the 2nd gate dielectric film can also be maintained. Since an isolation region is 
protected by fluoric acid-proof nature insulator layer and a treating solution of a fluoric 
acid system can fully wash the surface of the 1st conducting film and the 2nd conducting 
film, pressure -proofing of the 2nd gate dielectric film can be improved further. Since 
formation of this fluoric acid-proof nature insulator layer can be formed by a self aryne 
and it can enlarge a margin of etching in a process of removing at least a part of 2nd 
conducting film on a fluoric acid-proof nature insulator layer, and forming the 1st gate 
electrode, it can improve a throughput. 

[0024]By a method like claim 3 or 4, a fluoric acid-proof nature insulator layer can be 
formed in a self aryne to an isolation region. 



[0025]Like claim 5 or 6, pressure-proofing of the 2nd insulator layer can be improved by 
washing the surface of the 1st conducting film and the 2nd conducting film with a 
treating solution of a fluoric acid system. 

[0026]By forming the 3rd mask material like claim 7 on a lithography technology and the 
2nd mask material patterned by etching, and making the 3rd mask material remain only 
on a side attachment wall of the 2nd mask material by etching of anisotropy.A mask 
pattern detailed beyond a working limit of a lithography technology can be formed. The 
surface of the 2nd conducting film can be simultaneously washed by using a treating 
solution of fluoric acid nature, in order to remove a mask material. 
[0027] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described 
with reference to drawings. On the occasion of this explanation, a common reference 
mark is given to the portion which crosses and is common in a complete diagram. 
[0028] About a nonvolatile semiconductor memory concerning a 1st embodiment of this 
invention, and a manufacturing method for the same, a NOR type flash EEPROM is 
mentioned as an example, and is explained. 

[0029] Drawing 1 is a circuit diagram of a NOR type flash EEPROM. Two or more 
nonvolatile memory cells (MC: Memory Cell) are arranged at matrix form at the memory 
cell array 10 so that it may illustrate. Each nonvolatile memory cell MC is connected to 
one bit line (BL:Bit Line) and one source line (SL:Source Line). The gate of two or more 
nonvolatile memory cell MCs is connected to a word line (WL:Word Line) which is 
different for every line, respectively, and these word lines WL1-WL8 are connected to 
the row decoder 11, respectively. The row decoder 1 1 drives selectively any one of two 
or more of the word lines WL1-WL8. 

[0030]The bit lines BL1-BL4 are connected to the column selector 12, and this column 
selector 12 is provided with two or more transistors 13-1 to 13-4 by which the end of the 
current route was connected to the bit lines BL1-BL4, respectively. The gate of this 
transistor 13-1 to 13-4 is connected to a column selection line (CSL:Column Select Line) 
different, respectively, and these column selection lines CSL1-CSL4 are connected to the 
column decoder 14, respectively. The column decoder 14 drives selectively any one of 
two or more of the column selection lines CSL1-CSL4. The transistor 13-1 to 13-4 drives 
selectively [ any one ], and any one of two or more of the bit lines BL1-BL4 is 
electrically connected to read-out / write-in node 15 by things. This read-out / write-in 
node 15 are connected to the readout circuitry and circuit writing which are not 
illustrated, respectively. Thereby, read-out/writing of data are performed to nonvolatile 
memory cell MC with the column decoder 14 and the selected row decoder 11. 
[0031]Nonvolatile memory cell MC is connected to source line SL formed in accordance 
with the direction to which the word line WL extends. This source line SL is connected to 
the global source line (GSL:Global Source Line) formed in accordance with the direction 
to which the bit line BL extends, and the global source line GSL is connected to the 
source decoder 16. The source decoder 16 supplies the source potential of nonvolatile 
memory cell MC by source line SL via the global source line GSL. 
[00321 Drawing 2 is a top view of the field 17 enclosed with the dashed dotted line in 
drawing 1 . The isolation region (STLShallow Trench Isolation) 21 is formed in the 
silicon substrate 20, and between this isolation region 21 serves as the active region 
(AA:Active Area) 22 which forms an element so that it may illustrate. The control gate 



(CG:Control Gate) 23 is installed so that the floating gate (FG:Floating Gate) 24 may be 
selectively established in the active region 22, and this floating gate 24 may be covered 
and it may intersect perpendicularly with the active region 22. And into the silicon 
substrate 20 of each active region 22, memory cell transistor MC is formed by the 
impurity diffused layer used as sauce and drain area S and D being provided so that it 
may face across the floating gate 24 and the control gate 23. The contact hole 25 is 
established in the drain D of this nonvolatile memory cell MC, and it is connected to the 
bit line 26 via this contact hole 25. The sauce S of nonvolatile memory cell MC is 
connected in common with the sauce S of nonvolatile memory cell MC which adjoins via 
the isolation region 21 by the impurity diffused layer (source line SL) provided, for 
example in the pars basilaris ossis occipitalis of the isolation region 21. 
[0033]Next, the sectional view along the A-A'line and B-B' line direction of the field 27 
enclosed with the dashed dotted line in drawing 2 is shown in drawing 3 (a) and (b), 
respectively. The isolation region (STI) 21 is formed in the semiconductor substrate 20, 
and as the upper surface of this isolation region 21 is covered, the fluoric acid-proof 
nature insulator layer 28 is formed in the whole surface so that it may illustrate. And on 
the active region 22 between the adjoining isolation regions 21, the gate dielectric film 29 
(the 1st gate dielectric film) is formed, On this gate dielectric film 29, the floating gate, 
the insulator layer 32 (the 2nd gate dielectric film) between the floating gate 24 (the 1st 
gate electrode) which consists of the polycrystalline silicon films 30 (the 1st conducting 
film) and 31 (the 2nd conducting film), and control gates, and the control gate 23 (the 2nd 
gate electrode) are formed. The memory cell transistor is formed by sauce or the impurity 
diffused layer 33 which works as a drain area being selectively formed into the 
semiconductor substrate 10. The silicon nitride film 34 is formed in the whole surface so 
that the lamination gate structure which consists of a floating gate and the insulator layer 
32 between these gate dielectric film 29, the floating gate 24, and control gates, and the 
control gate 23 may be covered. On this silicon nitride film 34, the interlayer insulation 
film 35 which protects a memory cell transistor is formed, and the silicon oxide 36 is 
formed on the interlayer insulation film 35. In this silicon oxide 36, the bit line 26 which 
consists of the titanium film 37 and the tungsten film 38 is formed, The NOR type flash 
EEPROM is formed by the contact plug 39 linked to the bit line 26 being formed so that 
it may connect with the drain area of a memory cell transistor. 
[0034]The manufacturing method of the NOR type flash EEPROM of the above- 
mentioned composition is explained using drawing 4 (a), (b), or ■■.U ; jngj L jja) and (b). 
Drawing 4 (a), (b), or drawing 19 (a) and (b) corresponds to drawing 3 (a) and (b), and 
shows it the sectional view of the manufacturing process of a NOR type flash EEPROM 
where the (a) figure met the A-A' line and the (b) figure was along a B-B' line direction 
one by one in drawing 2 . 

[0035]As first shown in drawing 4 (a) and (b), the silicon oxide used as the gate dielectric 
film 29 (the 1st gate dielectric film) is formed by a thermal oxidation method etc. on the 
silicon substrate 20 at 100- A thickness, the polycrystalline silicon film 30 (the 1st 
conducting film) which added Lynn used as the lower layer electrode of a floating gate 
on this gate dielectric film 29 - the decompression CVD (Chemical Vapor Deposition) - 
it forms in 800-A thickness by law etc. Although silicon oxide may still be sufficient as 
this gate dielectric film 29, it is good also as a oxy nitride film by performing the 
nitriding and oxidation by NH 3 gas etc. Then, the silicon nitride film 40 is formed with a 



vacuum CVD method etc. on the polycrystalline silicon film 30 at 1500-A thickness. 
[0036]Next, as shown in drawing 5 (a) and (b), by anisotropic etching, such as a 
lithography technology and the RIE (Reactive Ion Etching) method. The silicon nitride 
film 40 of the formation scheduled region of an isolation region, the polycrystalline 
silicon film 30, and the gate dielectric film 29 are etched one by one, and also the silicon 
substrate 20 is etched into a depth of 4000 A, and the trench 41 for forming an isolation 
region is formed. 

[0037]And as shown in drawing 6 (a) and (b), By forming the silicon oxide 42 (insulator 
layer) in the whole surface at 8000-A thickness by the HDP (High Density Plasma) 
method etc. which used TEOS (tetraethylorthosilicate; Si(OC2H 5 ) 4 ). The trench 41 is 
embedded. Before embedding the trench 41 by the silicon oxide 42, silicon oxide may be 
formed in the silicon substrate 20 surface exposed to the surface of the trench 41 by 
performing heat treatment in an oxidizing atmosphere. This silicon oxide is making loose 
shape of the corner of the side attachment wall of the trench 41, and a pars basilaris ossis 
occipitalis, and is for preventing concentration of the stress to this corner, etc. 
[0038]Next, as shown in drawing 7 (a) and (b), the silicon nitride film 40 is ground by the 
CMP method used for the stopper, flattening of the above-mentioned silicon oxide 42 is 
carried out, and the isolation region 2 1 is completed. 

[0039] And wet etching by HF etc. is performed until it removes the silicon nitride film 40 
selectively and falls the silicon oxide 42 by about 200-400A from the polycrystalline 
silicon film 30 surface by hot phosphating, as shown in drawing. .8 ..(a) and (b). 
[0040]Then, as shown in drawing 9 (a) and (b), the fluoric acid-proof nature insulator 
layers 28, such as a silicon nitride film, and the silicon oxide 43 (the 1st mask material) 
using TEOS are formed in thickness (200 A and 1000 A) with a CVD method, 
respectively. 

[0041]The above-mentioned silicon oxide 43 is ground by the CMP method which used 
the fluoric acid-proof nature insulator layer 28 for the stopper, and as shown in drawing 
10 (a) and (b), the fluoric acid-proof nature insulator layer 28 is exposed. 
[0042] As furthermore shown in drawing JJ I (a) and (b), the fluoric acid-proof nature 
insulator layer 28 on the polycrystalline silicon film 30 is removed by performing hot 
phosphating. Under the present circumstances, since it is protected by the silicon oxide 
43, the fluoric acid-proof nature insulator layer 28 on the isolation region 21 is not 
etched. 

[0043]Next, by removing the silicon oxide 43 on the fluoric acid-proof nature insulator 
layer 28 by wet etching, as shown in drawing 12 (a) and (b), the fluoric acid-proof nature 
insulator layer 28 can be formed in the whole upper surface of the isolation region 21 by 
a self aryne. Then, the treating solution of a fluoric acid system performs washing 
processing for the polycrystalline silicon film 30, and a natural oxidation film is removed. 
Under the present circumstances, the isolation region 21 is protected by the fluoric acid- 
proof nature insulator layer 28. 

[0044]Then, as shown in drawing 13 (a) and (b), the polycrystalline silicon film 31 (the 
2nd conducting film) which added Lynn used as the upper electrode of a floating gate is 
formed in the whole surface with a vacuum CVD method etc. 

[0045]And by etching of a lithography technology and anisotropy, the polycrystalline 
silicon film 31 is patterned in the installation direction of the bit line BL, as shown in 
drawing 14 (a) and (b), and the floating gate 24 (the 1st gate electrode) is formed. And in 



order to remove the natural oxidation film of the polycrystalline silicon film 3 1 surface of 
the upper part of this floating gate 24, washing processing of a fluoric acid system is 
performed. Also in this case, the isolation region 21 can protect with the fluoric acid- 
proof nature insulator layer 28. A floating gate and the insulator layer 32 (the 2nd gate 
dielectric film) between control gates are succeedingly formed in the whole surface. This 
floating gate and the insulator layer 32 between control gates are silicon oxide 
(Si02:5nm), a silicon nitride film (SiN: 7 nm), and an ONO film of the three-tiered 
structure of silicon oxide (Si02:5nm), for example. Silicon oxide may only be used for a 
floating gate and the insulator layer 32 between control gates, and they may be an ON 
film of the two-layer structure of silicon oxide and a silicon nitride film, and a NO film. 
[0046]Then, as shown in drawing 15 (a) and (b), the control gate 23 (the 2nd gate 
electrode) is formed on a floating gate and the insulator layer 32 between control gates. 
This control gate 23 is the multilayer structure (polycide) of the polycrystalline silicon 
film which added the impurity, for example, and this polycrystalline silicon film and 
silicide film. 

[0047]And again, by etching of a lithography technology and anisotropy, a floating gate, 
the insulator layer 32 between the control gate 23 and control gates, and the floating gate 
24 are patterned after a word line direction, as shown in drawing 16 (a) and (b). 
[0048]Next, it heat-treats for activation of the impurity which introduced the impurity 
into the field which serves as sauce and a drain with ion implantation, formed the 
impurity diffused layer 33 selectively and introduced it. Then, the structure of drawing. 17 
(a) and (b) is formed in the whole surface by forming the silicon nitride film 33 in 400-A 
thickness with a vacuum CVD method. 

[0049]The memory cell transistor of a NOR type flash EEPROM is completed by the 
above-mentioned process. 

[0050]Next, as shown in drawing 18 (a) and (b), the interlayer insulation film 35 is 
formed in the whole surface with an ordinary pressure CVD method by the high BPSG 
(Boron Phosphorous Silicate Glass) film of step coverage nature, A reflow of this 
interlayer insulation film 35 is carried out by subsequent heat treatment, and flattening is 
carried out. Then, the silicon oxide 36 is formed in the whole surface with plasma CVD 
method etc. 

[0051]And by etching of a lithography technology and anisotropy, the contact hole 25 as 
shown is formed in drawing 19 (a) and (b), and the surface of the silicon oxide 36 of a bit 
line BL formation scheduled region is etched into it. 

[0052]The contact plug 39 is formed by embedding the contact hole 25 with a 
polycrystalline silicon film etc. after that, a bit line BL formation scheduled region is 
embedded by the titanium film 37 and the tungsten film 38, and the structure shown in 
drawing 3 (a) and (b) is completed. 

[0053]According to an above nonvolatile semiconductor memory and a manufacturing 
method for the same, the fluoric acid-proof nature insulator layer 28 by a silicon nitride 
film etc. is formed in the whole upper surface of the isolation region 21. Therefore, the 
isolation region 21 can be prevented from being eroded in washing processing of the 
polycrystalline silicon film 31 aiming at the improvement in resisting pressure of a 
floating gate and the insulator layer 32 between control gates. Therefore, the isolation 
region 21 can maintain high reversal pressure-proofing to a field transistor. Since a corner 
excessive to the floating gate 24 since the isolation region 21 is not etched does not 



occur, the increase in an electric-field-concentrates part like before can also be avoided, 
and pressure-proofing of a floating gate and the insulator layer 32 between control gates 
can also be maintained. Since the isolation region 21 is protected by the fluoric acid- 
proof nature insulator layer 28 and the treating solution of a fluoric acid system can fully 
wash the surface of the polycrystalline silicon films 30 and 31, pressure-proofing of a 
floating gate and the insulator layer 32 between control gates can be improved further. 
Therefore, since pressure-proofing of a floating gate and the insulator layer 32 between 
control gates is raised and reversal pressure-proofing of a field transistor can be 
improved, the reliability of a nonvolatile semiconductor memory and a manufacturing 
method for the same can be improved. Since formation of this fluoric acid-proof nature 
insulator layer 28 can be formed by a self aryne and it can enlarge the margin at the time 
of etching the polycrystalline silicon film 31, it can improve the reliability of a 
manufacturing method. 

[0054]Formation of the above-mentioned fluoric acid-proof nature insulator layer 28 can 
be performed by a self aryne, as shown in drawing 9 (a) thru/or drawing 12 (b). 
Therefore, since this method can be applied also in the nonvolatile semiconductor 
memory which minuteness making followed beyond the working limit by a lithography 
technology and also a lithography process is not needed, the throughput of a nonvolatile 
semiconductor memory can be improved. 

[0055]Next, about a nonvolatile semiconductor memory concerning a 2nd embodiment of 
this invention, and a manufacturing method for the same, a NOR type flash EEPROM is 
mentioned as an example, and is explained. 

|"00561 Drawing 20 and drawing 21 are the sectional views along some word line 
directions of the manufacturing process of a NOR type flash EEPROM. 
[0057]First, structure like drawing 9 is formed by the process explained by a 1st 
embodiment. The fluoric acid-proof nature insulator layer 28 is exposed by CMP which 
used the fluoric acid-proof nature insulator layer 28 for the stopper after that in a 1st 
embodiment, Wet etching removed the silicon oxide 43 (the 1 st mask material) on the 
fluoric acid-proof nature insulator layer 28 on the polycrystalline silicon film 30, and the 
fluoric acid-proof nature insulator layer 28, and the structure of drawing 1 1 had been 
acquired. 

[0058]To it, by this embodiment, it grinds by using the polycrystalline silicon film 30 for 
the stopper of CMP after formation of the structure of drawing 9 , and in this polishing 
process, as shown in drawing ...20 , the fluoric acid-proof nature insulator layer 28 on the 
polycrystalline silicon film 30 is removed. 

[0059]Then, the fluoric acid-proof nature insulator layer 28 can be formed in the whole 
upper surface of the isolation region 21 by a self aryne by removing the silicon oxide 43 
by wet etching, as shown in drawing 21 . 

[0060]The NOR type flash EEPROM shown in drawing 3 according to the manufacturing 
process of drawing 1 3 thru/or drawing 19 is completed like a 1st embodiment after that. 
[0061] Since the process of removing the fluoric acid-proof nature insulator layer 28 on 
the polycrystalline silicon film 30 which was being performed by a 1st embodiment with 
hot phosphoric acid can be skipped according to the above manufacturing methods, a 
manufacturing process can be shortened and a manufacturing cost can be reduced. 
[0062]Next, about a nonvolatile semiconductor memory concerning a 3rd embodiment of 
this invention, and a manufacturing method for the same, a NOR type flash EEPROM is 



mentioned as an example, and is explained. 

rQQ631 Drawing 22 thru/or drawing 27 are the sectional views along some word line 
directions of the manufacturing process of a NOR type flash EEPROM. 
[0064]First, the structure shown in drawing 13 (a) and (b) is formed with the 
manufacturing method explained by a 1st or 2nd embodiment. 
[0065] Although the polycrystalline silicon film 31 is patterned by a lithography 
technology and etching and a floating gate is formed at a subsequent process, there is a 
demand which narrows the isolation region width of an adjoining floating gate with the 
minuteness making of a semiconductor device. And the demand may be over the 
resolution limit of the present lithography process. 

[0066]In such a case, in the structure of drawing 13 (a) and (b), it forms in the whole 
surface by the silicon oxide 44 (the 2nd mask material) using TEOS, and the structure 
shown in drawing .22 ..is acquired. 

[0067]Next, photoresist is applied to the whole surface and it exposes in the size of the 
possible range with a lithography technology. This photoresist is used as a mask, the 
silicon oxide 44 is etched, and the structure of drawing 23 is formed. 
[0068]Next, as shown in drawing 24 , the silicon oxide 45 (the 3rd mask material) using 
TEOS is formed in the whole surface. 

[0069]The structure of drawing 25 is acquired by etching anisotropy by the RIE method 
after that. That is, the silicon oxide 45 can be made to remain as a sidewall on the side 
attachment wall of the silicon oxide 44. 

[0070]And as shown in drawing 26 , the isolation region of a floating gate more detailed 
than the resolution limit of a lithography process can be formed by etching by the RIE 
method using the above-mentioned silicon oxide 44 and 45. 

[0071]Next, as shown in drawing 27 , wet etching removes the silicon oxide 44 and 45, 
and the floating gate 24 is completed. In this wet etching, although the treating solution 
of a fluoric acid system is used as an etching reagent, since the fluoric acid-proof nature 
insulator layer 28 is formed on the isolation region 21, the isolation region 21 can be 
prevented from being eroded. Simultaneously with removal of the silicon oxide 44 and 
45, washing of the polycrystalline silicon film 31 can also be performed simultaneously. 
[0072] As a 1st embodiment explained after that, the NOR type flash EEPROM shown in 
drawing 3 is completed by the process of drawing 14 thru/or drawing 19 . 
[0073]According to the above manufacturing methods, when forming the isolation region 
of a floating gate, a mask material is first patterned with a lithography technology as 
minutely as possible, and the mask material is further formed in the side attachment wall 
of this mask material in the shape of a sidewall. This sidewall can be controlled by that 
thickness quite correctly, and can enable processing of a semiconductor device more 
detailed than the resolution limit of a lithography technology by etching using these two 
mask materials. 

[0074]Although the NOR type flash EEPROM was mentioned as the example and the 
above 1st thru/or a 3rd embodiment explained it, The NAND type flash EEPROM of it 
being widely applicable to the semiconductor memory device which has a gate of two- 
layer structure, etc. are natural, and in the range which does not deviate from the main 
point of this invention, it can change suitably and can carry out. 
[0075] 

[Effect of the Invention]As explained above, according to this invention, the highly 



reliable nonvolatile semiconductor memory which can improve reversal pressure- 
proofing of a field transistor and pressure-proofing of a floating gate and the insulator 
layer between control gates can be provided by protecting an isolation region. 
[0076]The manufacturing method of the nonvolatile semiconductor memory which can 
improve a throughput can be provided by protecting isolation, without using a 
lithography process. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 11 The circuit diagram of the NOR type flash EEPROM concerning a 1st 
embodiment of this invention. 

[Drawing 2} The partial top view of the NOR type flash EEPROM concerning a 1st 
embodiment of this invention. 

[Drawing 3 l it is the sectional view where it was a partial sectional view of the NOR type 
flash EEPROM concerning a 1st embodiment of this invention, and the (a) figure met the 
A- A' line and the (b) figure was along a B-B' line direction in drawing 2 . 
[Drawing 4] It is the sectional view where it was a sectional view of the 1 st manufacturing 
process of the NOR type flash EEPROM concerning a 1st embodiment of this invention, 
and the (a) figure met the A-A' line and the (b) figure was along a B-B' line direction in 
drawing 2 . 

[Drawing 5] It is the sectional view where it was a sectional view of the 2nd 
manufacturing process of the NOR type flash EEPROM concerning a 1 st embodiment of 
this invention, and the (a) figure met the A-A' line and the (b) figure was along a B-B' 
line direction in drawing .2 . 

[Drawing 61 It is the sectional view where it was a sectional view of the 3rd 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A-A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[D iv ing 7 l it is the sectional view where it was a sectional view of the 4th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A-A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 8 l it is the sectional view where it was a sectional view of the 5th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A-A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 9 j it is the sectional view where it was a sectional view of the 6th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A-A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 



[ Drawing 10] It is the sectional view where it was a sectional view of the 7th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawin g 11 l it is the sectional view where it was a sectional view of the 8th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 12] It is the sectional view where it was a sectional view of the 9th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 13] It is the sectional view where it was a sectional view of the 10th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2. 

[Drawing 141 It is the sectional view where it was a sectional view of the 1 1th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 151 It is the sectional view where it was a sectional view of the 12th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 161 It is the sectional view where it was a sectional view of the 13th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 171 It is the sectional view where it was a sectional view of the 14th 
manufacturing process of the NOR type flash EEPROM concerning a 1 st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 18 j it is the sectional view where it was a sectional view of the 15th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 191 It is the sectional view where it was a sectional view of the 16th 
manufacturing process of the NOR type flash EEPROM concerning a 1st embodiment of 
this invention, and the (a) figure met the A- A' line and the (b) figure was along a B-B' 
line direction in drawing 2 . 

[Drawing 201 The sectional view of the 1st manufacturing process of the NOR type flash 
EEPROM concerning a 2nd embodiment of this invention. 

[Drawing 211 The sectional view of the 2nd manufacturing process of the NOR type flash 
EEPROM concerning a 2nd embodiment of this invention. 

[Drawing 22]The sectional view of the 1st manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 



[ Drawing 23 j The sectional view of the 2nd manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 

[Drawing 24] The sectional view of the 3rd manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 

[Drawing 25] The sectional view of the 4th manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 

[Drawing 26 j The sectional view of the 5th manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 

[Drawing 27] The sectional view of the 6th manufacturing process of the NOR type flash 
EEPROM concerning a 3rd embodiment of this invention. 
[Drawing 28] The sectional view of the conventional NOR type flash EEPROM. 
[Drawing 29 j it is for explaining the conventional problem and is a sectional view of a 
NOR type flash EEPROM. 

[Drawing 3Q] The sectional view of the NOR type flash EEPROM which provided the 
fluoric acid-proof nature insulator layer on the conventional isolation region. 
[Drawing 31] The sectional view of the NOR type flash EEPROM which is for explaining 
the conventional problem and provided the fluoric acid-proof nature insulator layer on the 
isolation region. 
[Description of Notations] 
10 — Memory cell array 
11-- Row decoder 

12 ~ Column selector 

13 ~ Transistor 

14 ~ Column decoder 

15 - Read- out / write-in node 

16 ~ Source decoder 
17, 27 - Field 

20, 100 ~ Silicon substrate 

21, 110 - Isolation region 

22, 120 - Active region 

23, 160 - Control gate 

24, 140 - Floating gate 

25 - Contact hole 

26 - Bit line 

28, 190 - Fluoric acid-proof nature insulator layer 

29, 130 - Gate dielectric film 

30, 31 - Polycrystalline silicon film 

32, 150 — A floating gate and insulator layer between control gates 
33 - Impurity diffused layer 
34, 40 - Silicon nitride film 
35 - Interlayer insulation film 
36, 42, 43, 44, 45 - Silicon oxide 

37 - Titanium film 

38 - Tungsten film 

39 - Contact plug 
41 - Trench 



170, 180 -- Floating-gate corner 



